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(54) [ie«(3[>«iii] mma&mfiwmm 



[11)11 ^«cft«|al?|tcjktLTiE. aMixi7)flittO 
mtc. 1^35*^4 9 AlX 5 0 oiWmSifciiO aj:»J^N- 

■y K 5 3 y K VssffllCg^^^^lT V ^^^^{i , E 

SDcom«tt{.:i5t;Tms£SiI»Si^2 6coscr«s 

2 4&tf2 5*^Jgi^Tl-T2:trrin. Jg^T2-Tl:fr 

B>riemEEStt{3i5tT«5£»l»*^^4 2C0SC Rli 
jt4 0ai/4 l*>'3g^Tl -T 2:^16], 3&fT2-Tl 




1 

wti!)-jEX'ht^^iz^ym^t^j:-ox . mnwsimm 
^mmf-iTi-T2i}\^izi^-yyt-y-r?>t^iz. 
mm-si>m^t^izma^timm!m^if\-hfzw±<^ 
mm^n.xf>hm^izfmmb^xh:itizx*). mt 
mmmm^mm'i'irT 2 -t 1 ij\^iz^~y:^y-r?> 

PMOSFETfc. 

mm^^yy]'mm^mmTizmi^ji.tti. mm-^m 
^m'izma^titm^}mmtifzmE<7>mi:/'jET 

^mmf-i:Ti-T2:f}ib\iz^-y^y'^hbmz. 

mm^m^m-izmia^iihm^3mi:if\-tifzm&(7) 
mmi'nTh^i%^iz:tym^t^j:':>xmm^^ym 

m^9m=Fi:T2-T11jf^iZ'^-y^y^hNMO 

s F E T ^ fiii. i ^i^ai: t-sif ^ 1 2 

[^^«4 ] um^immizm^^iini^im 

m^m&mhfzms^ifimm^tifz^izmM^im 
mmmm.mtih(r>m±-rhmmmi&m&^wiz 

T 1 m'H3^msi!f^mm^fS^izwm^tii>t^izT 2 
mi'n^mMmizmm^tifzMijm^^ ox^tm^:^ 

T 1 ^^ipmm^m^^mizmmtihb^izT 2 
ma^y^ymizn^^tLtzMijm^ ox^mmi: 

t-i-h^^^y¥m^^m=i'bt:9littzZbmWLb 

msms] m^wmm^immf-bmn^yyv 

m^mmm^bii. huyi-^m^tix\^^^b^:n 
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2 

m.ii^xhim^iztymSib^x'^x . msdMmmm 
ms&mm=FiT I -T 2ijf^iz^~y:tyt&b^iz. 
mmm^m-izwM^tLmMmAmttfzmBcr) 
m.ti^nx't>i>^^^z^mBb^i>zb^zi*) . im 
mmmmmmmm^i:T2 -t 1 nmz^-yity-r^ 

PMOSFETi:, 

m^yyyv^i^Mmm'f-tziA^^tti. mm^m 
^m-izm»^ixm^mimixf:in&<r>mjfis.x' 
hhiSi^\izm^^b^£h:ib\izi*)mii^^yYm. 

10 ^\mmf-'kT\-T2-H^\.z^-yitythb^\z. 

w&i}^mi'hi>^\.z:^y^btc->xmi.y'yyvm 

«8g«IW*^ $-T 2 - T 1 :6^r6lt: ^J'-y:* >^-6 NMO 
^FRTb^^ttz^bi:'mLb-ri,n^A^tz\i5 

[000 1] 

^^m^Ti,zmm^ti. ^m-um^m^^zm^m^ 
20 ^mthnmi^ma^ixrzi^\,z^wmmmmm 
^ith<r)i: mA.-ttmm^m^^Wizmth . 

[00021 

Jfi^. LS I (Large Scale Integratio 

n. ±mmmmm t,z-)\^x\i. ^^imf^mji^ 
(rmwmt.'iX^.^h. ^<mm\zfti\:.xi.s\(mm 

{tifMXsl^^tlX .LSI \,znth E S D (Electro Sta 

tic Discharge . ffm^Ji«) (D^mifiWm^xfSmb^j: 

-yx^xuh. i^si^Ksm^t^^mtt^m^b 

30 ^:it!-yhyy'Jx3f^£b'izX'om^Ltii></)if^iz 

[0003] mx.ii. mmx/^y'fy^i:m\'^tz^ 
mmi. wm^tifzESD<r)^-=y^^m^i,i^mi:^j: 
•ti>(^Tt>*). ^(o^-i^iznt^^mn^ii. mm 

Rb^mcbcr>Wi^±^\^1jim<^x^, Vit}>L.-1} 
X'Umm^(r>mm'S:A^^<^^tzif>izli. ay^y-^ay 

h-im^hh. ^(otzif)^ ESD3&j^$ti.^:v^as<o 

[0 0 0 4] tfz. y^:t-Hi&fflV^^C«aiHl«Hi. E 

izm^^tih^^co^^mizx-yxftm^ti^^K 

=5:0, mf^xmi^m^izma^ti?>'1-~'JiziiMfti-tt 
Zbi)^X'^^j:\<^b^^o Wmi)^t) h , 
[000 5] ^fz. >Mi^-~=7V'7y-Jx9^^\^fz^ 



3 

^:?-x5 -y^'S<7)^j&Jl 5~2 0Vi:EV^}fti'>, h 

[0006] BP*.. fi^HKi: LTI±, a^firfmcT)^ 

^m^^mfz-ti><rxO-^tLX. SCR(Silicon Con 
trolled Rectifier , U 3 yM»Sg£^T) 5:<^fflL 

[0 0 071 LS mtCSCRlS^^0^Lfii^l5]?8t 

7 0 VWi<^^-'J\zn LX tfimiHlSffc LTiM^ 
5 Tt*^ S C Rffi^i: M O S F E T t Sra;^^i?-li:T 
LVTSCR(Low Voltage Triggering SCR , ffi^h 
U;ysCR) ^JgJ«-r^SW3&«i3^$ilt:v^S(IEEE El 
ectron Device Lett«s,Vol.l2.No. I.January, 1991, P21 
-23). 

[0008] 

[||BB*>MSllLJ; 0 t-r-SIRS] L*»L^*^'^>. ESD 
t*rrs«lflll»t:ov^Ttt. 3t;:LS l 

0. ^<r>smizi!!ttix\^^mmw}'^i!mx^^j:<^ 
[0009] ^^-c. m7i:mitxwimr?>. mi 

mxhh, CMOs>fy/\'-:?Hi, pmosfet2 

AtfNMOSFET (JJIT, «iltFETt«Ji-) 3T' 
msnrv^^,. -eLT. FET2«0V-XJi. T;P$ 

v^S, c:n^>oEII|4&tX5{i. *>!?fitiMc^i: LTfi 

ln;4 a 5 a ^ #^T'V ^ . 

[00 1 0] P|FET2&lf 3<0y'-h, h'l^^yli^ 

oai:>jS&f) 6t««$ti. ^ttai:>3>''«>/H7fc:SS 
SilTlr^S. ±ti. a}:JjVN- y H7i:FET3coy-;^fc 

[00 1 11 ^yvN'-^'l ^TJi. FET2. 3cr> 
mib^1i1?'^l,Z:^y^t^j:nX\^i>, mi.UK 
6 (0]yK)Ui}<f^y y H VssX'f) •) F E T 2 3&«;t ^ 
«?S<Oit^-C. ai:>JA- H 7 i 0Stt3&^'a«OE S Dj&jgi 
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(fiii*>, tii:^f^'yV7) (DUKjmmMvmztmi 
i-^ims. ^mj^8mth:^^<y\'7i:ifLxm^ 

[00121 ZZX\ Sm5cr,&tiL5 ai}mmx^tA^ 

^^xtytiii. m^i^st^Li^mx-m^^nL 

tl^ZtizX>0. FET20HP^yc7)K;m^^V 

iMsmx-n^i^Aiznux^b. mas 

10 atfcV^T«ffl^T*^'4t. tti:h^^'y}^7<r>U^HiV 
Mi}-i^:^lziS.T-th, -ecofe*. FET2oy-;^- 

mALtizbizmL\>'^) . FET2immizmi>ii^ti 

[00131 mt\i. ^^<r>^^i^ififi'yfz-^ 
mbhX. S«lHlBiO«ffil SVCfcO. ESD(Ofe*c 
^«2. 6 7A'C*SJ#^fc:±^<0J:3^:mS3&*4t 
SkS^L^it^coBiSS^Ofi!n:«R(4, R>1 5/2. 
6 7 = 5. 6 (Q) X'hh. CICOI^, r;W5::^jL'>A<7) 

20 stji*2. 7jtiS2 cm, r;p$ffi«t^$&r^«S 

(2. 7X10-6x2. 0)/(2. 0X10-4X 
d)>5. 6d<0. 48X10-2 (cm) 
i:^0. i<0^{±. SSl(id7&M8/xm*Sllc^Si: 

[00141 i^oT. «s[5i?8^iMm®fc . m\i^fi 
s E s DiosttioiEft ^#s-rs fc . mmmzm-h 

E S DcO»mt- JilT04 -^^IS . 
30 (1) PSt-h':jEStt<7)ESD**«iao$n}tJ^ 

( 2 ) N S^- H : mSttcOE S DA^^^n/cJ©^ 

( 3 ) p D ^- h' : wmfr>E s D3&>'ejjo$n/v:J^ 

tc. WB^=7Ayi:itLXWmfi>. 
( 4 ) N D K : MflHtOE S D7&»'9JJa$il>t:J^ 

[00151 »f«=Sr4 ocojsmt- Ftcm-C^ S J; a 
(c. «RcOSCRflli&S-fflV^T«j£§n:^«M0»*>\ 

40 m{f^¥8-2 8 84 0 3^^«lCia^$tl.TV^ 

^- LT 4 s C R«^?:i£tt^«iB£-C' 
[00161 *^{4±ie*tS{cie^T^;$ix/v:{,OT' 



5 

}imm^9m'fi:m&Li:i<7)x\ e s dcox o^xim 

x'h-yxi.. mMmm^mm'fi^m^T i - t 2 

[00 1 8] i/c, ^mm-^iz^ ^tm^mcom 
mmizx msiimm^ii^^^ymizw^^tix\>^ 

tm^li. msEMS.ffym.izfBtX^'yyi'Sm^m 
*^**Sg?Tl-T2:6r|pi. JB^^T2-Ti:6^|ft|fc:^>!r 

^5:W-rs hcot LtzZ bizX'O. ts!*cO i o tcE S D 

ffytmizsbtx s c Rimi:m.izm&'r^ tcotcitt 
T . &iwmmizm^hw^i::mizmi-t?> <i k 

cmf^m^izmtx. 9^mm^m-ti<mmm, ^yyv 
m^zmm^ixx V ^^>r yn(r^mmmm^m\,z^Lx^ 

[00201 it^jas iytJi 6i^<r)S«iai»fflft^ 

gtCiiltf, PMOSFETfi, 51-a5fi^Sgi^ice]jD$ 
*t®i:^r-5T. m«l!l€5E©ieP*^^5:T 1 -T2ljnz 

9-yty^i>tmz. n^9mi:9^titinmmti^ 
%xhi>i%^i,zfsmmt^j:->x. wm^smm^f- 

2 -T 1 :HHi.z9~y:^ythXo i,z^mth . 

[002 11 ttz. NMOSFET{±. m'^^il^lX 

tzm&cnimifiEX'hhi%^i,zmmmh^j:->xyvy 
Kfflims[M«*^"^T 1 -T 2ii^\iz9~yity-ri> t 
mz. m^imi:^tvrzm&<^fmi)mx't)h^iz^ 
ym.t^j:'yx^^y]^(m^mm^^T2-T i-fi 

xf^'y y YWmmmT^ i "o^^Mmi^-yiiy 

^h^t ux:% . ^wmmikmk-thnsm^ 

[00221 

\^mz->\ycm\Vym-i^mL\.xwsmh. a 
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$ii/v:Mxy^l4*«m^iiTtJ'5. Pl^^iM^V 
[0023] ^{tcS«l \(r>H^:L)Vl2i)m^^fl 

x\^hmAzmitthm^\i. p+«i5*«jgi£$#i 

k^^-f) . n^3^)Vl2<r)^mz\i. 3oc7)P'>i;P 
16. 1 7&tXl83&>'}B^$il-Ct>0. P-^x/H 6(0 

rtastcti. p+mi9im^^ixx\^h. -e«op+Jii 

9tt. P+«l 5fc:«f^$iiT>r^S. 

10 [00 24] P'^x/H 7<7)|*)atClS. P+^2 0. N 
+^2 l&y^N+^2 2*iJg«$flTiD0. P'>x;H 
BcOl^jatCJi. P+S2 3*^?BB£$ilTV^^.. 
P+S23, Pn^x/HS. N'>x;H2. P-^x/H 
7&tXN+«2Ui. PNPNgf^*»/i>5r6SCRfl|JS 
2A^t£LXm. ±tz. N+122, P'>x;H7, 
N'>x;H2, P^x.)Vl6RXfP+m\9\i. NPN 
P«^^'^^SSCRfl|ji2 5€:^LTV^'2.. -etX. 
<I*l./i>OS C RflliS2 4 Alf 2 5 *Jffl^t»§n:/tfiUi 

i)K Wim^'}:^^mm:^tif^yY9^sam 

20 «i^2 6^mLTV^-&. 

[0025] P+Bl 9i:P+^2 0fcc7)IStC(is T/l' 

fii:2 7*^JS$ti.TV^S. t.tz. P'>x;H 7<7)N+Ji 

2 1 . 2 2^^frmm<r>mm^%izii. mm. ( s i 

02 ) 28^/i-L-C;KUi^U3>*»'^^l.y-h^2 
9*>Tlg«$ilTV^S. Bl*>. N+S2 1 (HWy) , 

P'>x;n7. N+Ji22 {v~x) m/y~vmm2 

9tt. NMOSFET3 0?:fli^LTV^'S. 

2 9(1. N+82 ltCg^^$ilTV%&, ifc. N+B2 

30 2kP+«23i: coStC«. fiSi 2 7 i: Nftt^m^il 
TV^SlKn:3 1 *^$^ITV^S . 
[00 26Hfi*<7)N'>x;H 3<7)rta5l;{l. 200P 
•>x/U3 2, 3 3tm^^tlX^^i,, P'^x;l'3 2c7)|^ 
atCtl. N+^3 4, P+^3 5*>T^J*$itTt>0. P 
'>x;P3 3<7)rtStCj±. P+S3 6. N+Ji3 7&lXP 
+Ji3 8*»'Jgj£$ilTV^'5, tit. N'>x;H3rtOP 
'>x;l^3 3(;:B5^LT. N+>i3 g^^T^^^iiTV^-S.. 
[0027]C:CT\ P+^35. N'>xyH3. P'^ 
x;U3 3&t^N+«3 7A»^>^SPNPN^^(±. SC 

40 RliJi4 0^5:LT*iO. ist. N+li3 4. P-^x/P 
32. N-^x/H 3&lfP+Ji3 6{4. NPNPgf^* 
^>:5:SSCRtilii4 l^r^LTV^S. -etT. Z-fityOy 
scRlf|jS4 0&t/4 i*ia^i>$ix/v:fflig*\ ^:^rr&i 

■^^'f ')x^mm^-th%mm.^\m=i-^2i:m^ 

[0028] N+^34i:P+^3 5k«0^{C(4. T/P 

^=^:i.^j^wmzX'>xm^^ixtzimMi Qgjgcos 

tn;4 3*>ft^$ilT»-^&. t^C. P+Ji3 5, 3 60C7) 
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m36 (HP^y) . N-^i/HS, ( 
X) &tfy-hm«4 5ti. PMOSFET4 65rfflj£ 

[0029] ttz. y-hm«4 5(i. P+;g36(C« 

Ji. Jg|}i4 3i:l^ai{;m$ilTV^I.Jgtn:4 7*i«^3 
ilTl-^S. N+S37, P+S3 8S.lXN+e3 9{i. 

4 8i^«j£LTV^S. 
[00 30] (¥«f*:SmieI?8) 4 9S.t^5 0 10 

■c\ rta5^i^4 9s.iX5 0{i, mm, miiztuf^F 

^Ijyt y K 5 3 ^^^7^ HVssOi&t/SjIiVddfflltc^^ef 

[003 1] -eLT. filglHl*S4 ScOA^fjSS&i^ ( P 
2 3RtfN+m3 4crtitMmm^) 48 Hi. tii:f}^^'y 20 

H5 3tc«^$iiT»r^sfcftt. i^^y\^m- (p+« 

1 5&rXl 9i0fta«l^) 4 8S{i^^^yKVssfc:. 

«Jii3g^ (N+B37, P + B38fttXN+S390ifc 
4 8D{i«jgVdd{rgf^$il-CV^^. iOJ^ 

4 8 S&tXmjiS&? 4 8 D«T 2SSi^tCii*l6Lr V^-S . 
[0 0 3 2] iJillC. l|l^«H|{7)f^ffltOl^T02&tX 
03^t#!SLTgiWI.. 02Ji. a 1 c7)i|i#f*cfl|3S 

&^yyvmmMmmmmmx'f>*). H3{i. ^ 30 

[0 0 3 31 i^i. m2&xm3izti\>^xii, 

llXlfP'>x;H6, 17. 18. 32. 33Ml/tc; 
N'>x/H 3a^J>A«*-tSfitji^)-Sr, ^^RIRX/R 
2, R3. R4, R5. R6Mt^{:R7T*LTV^S. 

y Y^mm^T 2 6 &t^«Jiifflim»£S'J«*^^4 
2{4. SCRfl!ii24. 25atX40, 4 1fc:*^^i-» 
Uct^HT'^L-CV^S. 40 
[00 34] @2tCiiV»T. SCRffiji2 4Ji. 
-^h^yi^'X^' (tlT. mzVvyVx9):Mt) T 
r l&tXTr2Tflll£$itTfc'). h^Vi^'X^J'T r 1 
{±. P+l2 3&tXP'>x;H 8?:X5 N-^x/P 
12$:'<.-X, P-^x/H 7$-3l/;'^'J:-ri.PNPS 
■CJ>0. h^yS/'X^'Tr 2{4. N+;i2lSrxS-/ 

P>>x;H 7 5:'<.-;^, W^x^H 2 5:3U'^?:5'i: 

[00351 SCRfltit25Ji. Y=7y-JX9T 
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{i, N+I225rx5 -y^, P'^x/H 7 $:'<:-X, N 
■^x^H 2 5:3U^:5'i:-r.|.NPNS-C-*>0. h^yx 
X:5'Tr4{4. P+S 1 9&l/P'7x;H 6 5rXS >y 
9, N'>x;H 2?:'<.-X. P-^x/H 7i^3^;5'^i: 

■rsPNPST'*)^. 

[0036] -eLT. SCRfl}iS2 4jilCfcU-C{4, N 
MOSFET3 0c7)y-X{4. h^yi^X^T r 1<7)K 
-xm^Y^yy-JX^T r 2<r>aV9 ^^W^^IxXa 
0. YV^y\i. Yvy'JX9Tr2(r>:Ji^-/9tZim, 
^KX^^h. tfz. SCRfl|jg2 5lB{Ct3<r^-C{i. NM 
OSFET3 0c7)y-X(4. h^yi^'X^'Tr 3C7)X5 
•yrJ'lC^i^^ilTtJO. YU^y\i. h^y'JX^Tr 
3(ry<<-XRXfY^yi^X9TrA<r)aV99^W^^ 

[0037] tfz. 1&IXD4(±. ^«s: 

S«l lS,ZXN'>x;H 2, ^^>r-h'D2&{/D5 
14. P-^x/H eat/N-^^x/H 2. iJ^^fjf-FDS 
{4. Pn7x;H 8at/N'!^x;H 2cOPNS^T«l£S 

[00381 5fe-f . 0 2 y KMiOlHlJSaS^U: 

(1) PS^:-K 

^7*t®T'J) 0 , al:'J^^••!' H 5 3 iiK ^95*^^4 9 

[00 3 91 ESDJ4. ffilji5 UcMA-r-Sfc 

fttc. lKjl3 1^^LTN+g2 2tC«A-rS„ 
ESD{4. S!a:5 2{CfiA-r-5t^^C. N+S34&tX 
ffiJii4 3^:frLTP+^3 5fc:tgALJ: o b^^ifi. 

rta5^i^5 07&<3j-7«^ST'#> omaivddic^^m^^ 

{4j6»r$<iTV^I,OTfifii5 2*>^>5feM4ftAT'#T. 
ifc. N'>x;H3{4. /7yHVssffl|{Cgf^$^I-Ct^ 
^N-^x/H 2 i:{4 M^y^ 1 4 Oi^Jt^ilTV^S 
<r>X\ N+S3 4aiAP+«3 5*»^>3fe^t<iA-r-&^ 
fc{4-C#^V^ 

[0040] P+^2 3lc<tAL/::ESDJ4. P-^x/P 
1 8&tf N x/H 2 LT N +)i 2 2 {CftA-t 
NMOSFET3 0J4. rta5*^4 9CO« 

E+ 1 5 V^j@i.S«ff**y-X-CJ)^N+l2 2t;Q] 

i:W*^^S$ixTV^-&. ^LX. ESDCO€ffi*>+l 
5VS-j@i.SJ^J4. NMOSFET3 0{4l^«S[i: 
^roT, N+^2 23&»<^N»>x;H 2$r^L-CN+^2 

i^h«5£*>'5sax. 'ecoms[J4fiin:2 7i&^L-c^^^y 

[0 04 1 1 »ljl3 1&1/R4 (P-^x/H 

8 ) P+e2 3tN+Ji2 2i:<7) 

miZ%'&Mi}^^ tXh^y=JX9Trl iZK~xn^^ 
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i:^0. ESD{iSCRfl!jS2 4(ClSJR$il, im27 

[0 04 21 JjLh<7)J^t::*il^T, ffifiiS ai:>3^N- 
•y H 5 3 *»^>fSA E S D N M O S F E T 3 0 at 
S^Tfc:. •C^S/i'»tSCRfl|ii24K:i»iR$-frSJ;3 
(cf^ffl-rs. -eLT. jaji3 1£^^«{±. ES 0**91 

[0 04 3] (2) NS^:-F 
Z<rfi%^ii. rta5*^4 9RV5 0*s ( 1 ) fc^RcO^r 

>^7tt®T\ ai;'j^N°yH5 3{;:. Wttim(r>ESDtp 

P+B2 3*»^P'>x;H 8{cfSAL/::ESD{i. 
>r- H D 4 {3** L-cai/N'-f rxfc^^ i i: J; -eit 

[00441 CICIT. NMOSFET3 Ocoy— 

2 9&tXKP^y^v:SN+S2 1{J. fi!n:2 7?r^LT 

2 2izLt\<^m^mti>n.m&i)imi^ti^b. nmo 

SFET3 0tt3ry*t®fc^:S. NMOSF 
ET3 0(i. \^^m^4 9c0ifE~ 1 5 V^ftSttT-g 
i. S«ffi*iN 2 2 icMi^ii^ i:illlt2^y*t®t 
^j:i>Xdiz^^iiX\>^t. 

[0 04 51 BP^3. ESD<omE3&«-l SV^gftttT 
lexSJ^W. NMOSFET3 0li>ry4Jt«fc'2rO. 

^^yKVss*>^>g|JL2 7 5rg*L. N+^2 1*»^>P 
'>x;H7^:n-LTN+S2 2^, 5glcfiJfl:3 1 Sr^L 
T ai:>j^x' •/ F 5 3 Mftttc7)^cfc!)^'cWi^ . 
[00461 ;i<7)m. ffiK2 7t;:m8Sa»«aaiS<OT. P 

+^1 9i:P+S20 (P-^x/H 7) h<oraicmfill 
h^yi^'X^Tr40RH^mE{±- 
1 2VgJKtC|S^$ilTt>0. V^yJX^TrAim 
(^«!Bfc=3rS;i:fe:J:-5Tx5 y^-CftSP'>x;H 6 
*»ii>3 1^:7 S P "^x/H 7t3|^«^5^l. , 
■rSi:. h7y>''X:5'Tr 3^3t'>^-xm^^'^T5}- 
>*tl^^C>5:&c7)X^ femt tTSCR«!iS2 5*>^5'-y 
jfy^JtSfc^O. ESDtiSCRfltji2 5lZlSJK$tl. 
rta5*^4 9{i«g$it-S.. 
[00471 CKOJi^. fi!n:2 7(4. filS;3 1 fc^R 
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1 0 

ts:<. SCRffijS2 5(CiSIR$€Sf^m=5r-rtfOT'* 

s^c^). scRfitjt24c^^yjg«;omJ!rat?&i:=5:v\ 
[00481 H 3 \,z^'tmm^mn^%iz-^\>^ 

TlttH^-&. H3tCfcV^T. SCRfi|Ji40{4, 
i^'X^Tr 5&tXTr6Tl«l£$nTiiD, F^yS^'X 
rJ'TrSJi. P+«3 5St^P'>x;l/3 25rX5 y:5', 
N-^x/H 35:<-X, P+S3 6 (P'>x;W3 3) ?r 
aU^'^J'fc-r^.PNPSTfcO. h^yi^'X^'Tre 
N+S3 75^X5 P'>x;U3 3 5-'<.-X. N 
10 -^x;!^! 3^rJl^^^fc-r.6NPNST'J>S, 

[00491 i}^v:, SCRfl!ji4U4. h^yi^'Xr^T 
r7&tfTr8-C«^$ilTtJ0. h^y>^X:?Tr7 
(i. N+«34S-X$ •y^'. P'>x;1^3 2^'<.-X. N 
•^xyH 3^3^:?:5'i:-rSNPNST'J)0. F^yi^' 
^^^'TrSti. P+S3 6&I/P'>x;1^3 3i&x5-7 
^. N'>x;H 35r<-X, P'>x;l^3 25rr}^7^i: 
•rSPNPSr^S. 

[00501 -eLT. S.CRffi^4 0ffl|{c4oV^-C(4. P 
MOSFET4 6coy— X{4. F ^y^-'X^-T r 5<7)x 

$ilTV^5. ttl. SCR«Jg4 lftt=t5l^T«. PM 

OSFET4 6<0y— X{4. h^yi^'X^J'T r 7i7y<.— 
xm/hyy'JXiS^T r8</)aU^9l,zmi^^tlXi5 
0. H^>fy<4. h^yi^'XrJ'TrSiOxS yrJ'fcg^ 

[005 11 tfz. r^^-KD6{4. P'>x;l^3 2a 
tXN+S34. y-(:f-VD7li. ^imUl IRX^ 
N«^x;H3, y-(:^-VD8ti. P'7x;U33&l/N 

30 +m3 7(DPNm'^X'Vii^^ti^ii<7)Thh, 
[0052] mz. m3iz^-tmst^^iz->\.^x. ar 
(^i^izw'Txi^miimri, 

(3) PD^:-H 

^OJS^tt. rta5S^4 9*«:t7«®, rtaSi^5 0*« 
:ty*t®t:'* 0 . tii:h^^ y K 5 3 i^rta^i^ 5 0 ^^L 

x^vd<uzmhm^jmizw^$tix\>^hmsx\ ta 

[005 3] CKOSf. ESD{4. fiiji5 1 . 52^itL 
40 Trtaf*^^4 9, 5 0^MALJ;afcL. i^. P+^i 
2 3, N+Ji342itAfi!ji4 3^/t-tTP+^3 5{ct 
ftAtiafc-r^, StC. ESDJ4. mi3 li:^LX 
P+l2 2tCtftALJ:di:-rS*«. ^^5*^4 9**^ 

74JtST:'j> n^yy vws^vssiz^hm^mijm^ 

tlX\.^hcr,xmn.5 1i}^h9c^imAX'^r. ifz. N 
-^x/H 2(4. ««[Vddfl|(Cfif^$il-CV^SN'7x;H 
3i:(4M^y^l4(Cj:0^)"Ji;5*l.TV^ScO-C\ N+Jg 
2 2&IXP +« 2 3 A»^>5fe^{,fiA-ri. ^ i: (4-e# =Sr 
v^. ttz. N+Ji3 4t:fiAL:rcESDt. j^vN'^frx 
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1 1 

[00 541 C:.rT\ PMOSFET4 6{S. y-hM 

tt4 5*>'fiiJi4 7^y^LT««vdd mmsv) tcs 

StcOT'AO, ^(r>m^. rta5*i^5 0iOWffi+l 5V 
^iSi. S«E*«P +ii 3 5 t-Epjn^^i^ himic^ytt 

+ 1 5VS:jBi.Si^{i. PMOSFET4 6«:t>'« 

^3 6^i:€5£*>'cEiir. fitn;4 7^L<«R65-^U 10 

[0 0 5 51 Z(r>m. fitn;4 7^L<{iR6 (P-^x;!/ 
3 3 ) P'>x;l^3 3i:N+«37 

t . h ^yi^'XrJ'T r 5fct'^-xmSiA»'S[fl.T5j-y« 

Stc^rSf^T. temt Lt:sCRfiBS4 Oj&J^-y^t:^ 
«JBi:^:'). ESDI±SCR«^4 0{3iSltX$ilT«j|i 
Vdd{Cg£h.2^. F*ja5^^^5 0Jifiiia$il-£.. 
[00561 ijUic7)J^tCfcV^T. mKA 3<i. {li:>J>''« 20 
>y H 5 3 *»<i><SA E S D S: P M O S F E T 4 6 ffllfc: 
aS^-rtc. T#Sfi»tsCRflBi4 1fc:i»iR$-frSJ:d 

[0057] (4) NDt-K 

^<D^^\i. n^mTA9mf5 0if' ( i ) tmk(r):^ 

>:^y^X\ ai*>'N' y H 5 3 Stt*«^c7)E S D*>- 

Min$iiSJ^T'^>S. ESDji. ( 1 ) fcH 

^iSAT^-f. M^y^l4{CioTN+^2 2&t^ 
P+«2 3A»<^>5fe^<><tA-tl.v:ktt-C#^rVn 30 
[00 581 PMOSFET4 6i7)y— 

P +^ 3 5 ('it L-CRH^«ff $rj@i. ^m«ffi*^'Elt!ni$ii 
St. PMOSFET46{4RK^tt®i:^rS. ClOJ^ 

PMOSFET4 6{±, I^S*^ 4 9 (OWff- 1 5 
vtc«ai^ 5 V ^ini.:t«£E ( - 1 0 V ) ^ ftStt-c 

[00591 mh. E S DcomE*^'- 1 0 V^mSttT- 
jSz.SJ^{4. PMOSFET4 6J4Bf^«jBi:^:0. 
€«Vdd*»^>Kln;4 7 5:gtijL. P+^3 6*-^>N»>x 40 
;H 3 5:in-L-CP+«3 5^. Sgt;fiin;4 3Sr^LTai 

;ij>'N"y K 5 3^fc njm.<r>%^-mi^ . 

[00 601 CliO^. lgiJi4 3^t<ttR5 (P-^x/W 

3 2 ) tmaa>«Byi.Siot:\ P'>x;u3 2fcN+)i3 4 
t. hyy=yx^Tr8izi,K~xmmt^mix^y^ 

miZ^^(r>X\ t£mi:L-CSCRffiJS4 i^^^-y^r^ 
«®fc^rO. ESDI4SCRfl|iS4 ItiRlOl^fL-Crta 
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1 2 

7i:P«(3. ESD{Cj:|.mg£^PMOSFET4 6fll 

izm-tzt^x<. scRmmAnzmL^it^mi:^ 
i-hcox'h^. 

[00611 ijui<7) J: 0 iZTmskmizxtm. ps^ 
x/y'7y]^mm^mm^2eRtf4 2i:m&uz<r> 

X\ f^m^4 9m5 OOWff ^jexSmfiOE SD 
a^taiJ^^y K 5 3fe:9Jjn$n:tl^t, ^35*^^4 9RX/ 

5 ocrmf^m&izx omij^^y k 5 3*«^^7>'Kvssii 

^ y FfflWcEM 2 6 C7) S C Rfllit 2 4 At/ 2 5 

ssg^Ti -T2^rrfii. JS^T2-Ti:^rtfqfc:^^^'-y 

[ 0 0 6 2 1 ^ al:^l^^••7 K 5 3*Jm«Vdd{i{I#fS 

T *> . mmmm^mm'f4 2<o s c Ra^4 0x1/4 

15&WT1-T2^ri»l, Sg^^T2-Tl:fir|6ltC^/r^' 

-y^r^^'S C J: -:>Tf^a5Si^ 5 Otifiig^nS . 

[00631 m-h. ztii^(r)m,^mmmi'2 6M/4 2 

^^SCR«B24. 25S.I/40, 4 1 (PNP 

NfliiifcNPNPfli^) irm^^iy^i^'j^ynnix 

tttCjetT SC R«jt^ffli«i){cm-r-& tcOi:{4M^ 
0 . «MlHl*S4 8 {Cg-r-SBMSr A<B{cBfl«-rS i i: 

•c^ . um®^4 8 ^#o««[iHi*&^«c^§M{cfltfi£-r 

49, 5Oc7)2ooSl^lCO(,^T«g0»4 8Srg{t/t 
i}\ m^<r>LS nziUfhn-mm'^^ii. l:+t^y~ 

iz->\,^xfiiwmm4 8imfhi^i^hh^iib. 
^izmthmmcm^bmmimkx'hh. 
[ 0 0 6 4 1 i^vT. :^mmnzxiiii. nmmtssMm 

Si^4 2 i: ^'^y Hi«mc£*iJ»Si^2 6t{:h Uyi- 1 
4-C4J-«IUcC:J:fc:J:0. rta5*i^4 9. 50coiWm 
miZJUtX. a^:>J''^••y K5 3*«m«Vddffl|. ^^^^fv 

[0 06 51 letc. ^msmizxtm. nmosfet 

3 0(4, ESD(r>^i)^X'hh^lzfm.^k^j:<> 
tr^y h'li«cSai|fil*^ 2 6^T 1 -T2^r|6l(C^- 

y^r *:*(:. e s DcoStt*>'aT'J>i.i^(^^y 

ttJBfc^r^T^^y Hfll«aafl«m^2 6=^T2-T 1 
*I&I(C:J'-y^y^Si:9(Cft:fflL. PMOSFET4 
6(4. ESDc7)»t*>'iE-C'J)SJi^(c^y*t®i:=5r'^ 
««ia«c£$i|»*^4 2^T 1 -T2ljl^iZif~y 

ty^-^i>tmz. ESD<r)m^i)mx'$)i>i%^izmK 

ttlSfc^roT. €j|[fflims!^J»*i^4 25rT2-Tl:fr 
|6|(c^-y;ryi-SJ;^fc:f^ffl-r«.W. 



1 3 

[00661 {m2mjm) m4nm6ii:^mff)m 
1 1 nz^mi4 8i:m&Ltii><r>x't>i>. umm 

K 1 4 8cO«jS{i. fftillalll4 8fc:tJ»t4^T^0^««^ 

^Sr 1 0 0 #^-C* t T »- . 
[00671 f^ffltcK LX i> . ±M(r)AhMx.ifit>?>tz 

( 1 ) PSt-K 

y^X't) 0 , m:h^^ y K 5 3 AW*i^4 9 LT 

■C. jEfttt<7)ESD{4. P+ei 3 4&t;^iSln;i4 3 5r 
:frLTN+Sl3 5fcBain$ilS. ESD<^mE**rta5 
*^^4 9<^WJIt:-*S+l 5V^jgi.-&J^tt. NMO 
SFET14 6{4KH^*t«^;^'5T. N+«1 353&»^ 
P'^x/H 1 3$:^LTN+S1 SG'vfcmgSA^'syi. 
-e(0«c£{i. fitiLl4 7^L<{iRl 0 6 (W^x/H 

3 3) $-:frtT^^^yFVss^\SDflaitf. 

[00 68] 05{C5^-rj:dt:. fiSi;i4 3^ 

L<{4R105 {N-^x/H 32) 

■C. P +S 1 3 4 i: N-^x^l^ 13 2 tcomzm^i)^ 

txV'yy-Jx^Tr 1 0 ytc'^.-^^mcfc&^Suh.. 

>i/X^Tr lOTIi^i-y^mfc^S. -r-Sfc. 
i^x^Tr 1 osict^-x^sSyj^cSiiT^yttSt::^ 
-&«o-c\ *S*i:fcscRfltjsi4 i*i:?-y^y^m 

t^rO, ESD{4SCRfl|jil4 ItiRlR^ixT^^^y 

KVsstcaai3itfot:% rta*^^4 9{4«a$tis. 

[0 0 6 9] (2) NS^-H 

tStt<7)ESD{4. P+Bl 3 4&lXfitjLl 

4 3^:ft-tTN+Sl 3 5tC:ER!ni$il. ESDCOmffiA* 

rt3*^4 9<mmx-hi,-i 3w^n.mtx^i.hi% 

^(4, NMOSFET14 6{4jrytt®i:^-5T, 
y H€« Vss*^ ^> Jftfii; 1 4 7 ^ L < (4 R 1 0 6 S:^ LT 
ttttt<^mSL)&»'s£il. N+^13 6. P»>x;H 

1 3&tXN+«l 3 5Srg*LTa}:'JVN* y H5 3^i:S 
5. 

[00 70] CCOI^. Still 4 7^L<{4R 1 06 (N 
^3^)V 13 3) P +)i 1 3 7 i: N 

x;H 3 3 i: <m\,Z.Wmt'^^ tXh^yJX^Tr 
1 0 6t2'<.-;^mg£3&^'Sat, >'*;^:5'T r 1 0 6J4 
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1 4 

CRflliil4 0*^^-y^y«t®i:=5:0. ESD{4SC 
R«ii 1 4 0{ClSlR$^i-C, l*)a5S^4 9{4fiia$n 

[007 11 (3) PDt-H 

^ ymx'h 0 . ai:»3^ •/ H 5 3 t-p^^mf- 5 o l 

:»J^'««y K 5 3(cStt*^iEOE S D3&>'Biin$fi.«.J©^T& 
10 [0072] .rcO^. a6t^-rJ:-3{C, ESDJ4. N 

+mi23m/mLi 3 i^:ft-LTP+ai 22^^110 

^tLi,. ^LX. ESDOm£E*«+l 5V$-jgxi,i^ 
{4. PMOSFETl 3 0{4:ty«St5:r>t:. P+M 
1 2 2*>^,N'>x;H 1 7^^LTP+S1 2 1-^^:^ 
m/}^^. fifiil 2 7^:f^LTm«Vdd^i^jit^. 
[0073] ^i^l^. fifii 1 2 7 izm^^^i>cr)X\ 
N+Jil2 0. 1 19[Str«fill*«*t. +15VS:i@ 
i.Sfch^yS/'x^Tr 1 04(4l^«t®i:^:0. RK^ 

20 xmcfc&Jsfch-T^r y^tlft^r-SO-C. LT S C R 
mmi2 5i/:^~y:tym.t^'0. ESD{4SCR« 
jSl 2 5fc:«RiR$itT«jSVddfc:SDMii;^. rta«^5 
0{4fi^§ilS. 
[0074] (4) ND^-K 

ESDcomE**- 1 0 VSrm«tT'j@i.2.«^«. PM 

osFETi 3ot4Bm®fc5:o. mrnvMif-^mn, 

1 275rgAL. P+Jil 2 Id^^jN'^x/H 1 75r:n- 
L-CP+S12 2^. mzmKl 3 l{:itLXtii:n^^'y 

30 [007 51 vICOief. J^13 1«U<{4R104 (N 

'!7x;H 1 8 ) lzm^t^mixh<ox\ P +^ 1 2 2 1 
1 8 b crmizm&^ti^^ tr h ^ y i^'x 3^ T r 1 0 1 
<-xmg[*<5Eh.. h 7 yi^'X^ T r 1 0 1 (4jr y4Jt® 
-rSi:. h^yi^'XrJ'T r 1 0 2t:<>'<.-xm 
aK)«c£h.T;l->-*t«lc^:S<^-C. *g«fc LT S C RflSJg 

1 24Ai^-y:ty*tlii:^0. E SD{4SCRfl|jtl 

2 4 l::iSiR$iiT \^^m^5 Oli^m^tih . 
[00761 iJLhiOj: 3 t=^2*ifcMt iittf. NS^ 

40 t^is«ai^^5^^ y Hfii«saii»*^ 1 2 6 atn 4 2 

i:m^Lfz(^x\ m^MJ±i:mi s e s D*^al:>5^^•■y k 
5 3izma^tifz^iz^ \f^s^m'f-4 9m5 0(miim 

mizX*)tiiU^< y K 5 3**^^^ HYssOHc^^ilT 

»Si^l 4 2<7)SCRfl|jil 4 lS.t^l4 0AWTl 
-T2^ri*i, }&?T2-Ti:firi6jtc^^:5'-y>j-y-ri> 
^ i:-C-rta{*^4 9J4ifta$iiS . 
[ 0 0 7 7 1 i^c. tii:h^^'y H 5 3 *«mj|[VddffltCg^ 



1 5 

tz^^ - y ;t y ^4 >! i: i -J T rtSS^T 5 0 lifiig 

(00781 *^m\i±MLK-^mmizwMLtimtm 

PMOSFET. NMOSFETj^gJt^rVvfil^i: t 

[011 ^mcomim!mizmhmmm^mu.M^ 

[04 1 *l|Bgom2||ife0!i&S^i^lffl^0 
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[051 02ffl30 
[061 03ffl^0 

[071 ta!5l^£OpgjS^^iiBB-rs^y)iO. 

HfflWs£»J»3g^^. 3 0(±NMOSFET. 4 2{im«i 
\SI^S3mm=F. 4 6{iPMOSFET. 4 SJifiSSIal 

^ {wmnmumi^) . 4 s i {±A:»ja^ (t 1 sg 

10 i^) . 48S{i^7yFflRgi^ . 4 8D{± 

€«fflK&^ (T2SS&?) , 4 9&lX5 0(irta5S^^(^ 

limNS^**«. 114{±M-y^. 12 6li 
r^yh'ffl«S[»l»*^^. 13 0«PMOSFET. 1 
4 2 {±^^ y Kl«m»£»l»*^ . 146{iNMOSFE 

T. lASM^n^ {wmnm^mm .148 

I t4A*Sfrf ( T 1 Si') . 14 8 S{4^^ y HfflPg^ 
(T2SS?) . 14 8DJ4m«ffllSS? (T23&^) 



[011 




14 : H/>^ 
28 :r9>l 
30 : miOSPBT 

40 sPlfOftFBT 

6 8: 



(10) 



!NfB3¥l 1-204737 



m2] 




[SB] 




(11) 



l^^l 1-2 04 7 37 





( 12) 



1 1-204737 




Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(51)lnt.CI. 



(11)Publication number : 1 1-204737 

(43)Date of publication of application : 30.07.1999 



(21) Application number : 10-007742 

(22) Date of filing : 19.01.1998 



H01L 27 04 
H01L 21 822 
H01L 21, 8234 
H01L 27. 088 
H03K 19..'003 



(71)Applicant : DENSO CORP 
{72)lnventor : SUZUKI MASAHIRO 
SHIOTANI TAKESHI 



4.- 




(54) INTEGRATED CIRCUIT PROTECTING APPARATUS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To constitute an integrated 
circuit protecting apparatus capable of protecting a 
semiconductor integrated circuit with a possibly small 
circuit area, even when a voltage exceeding a prescribed ^ 
range of the positive or negative polarity is applied to the * 
semiconductor integrated circuit. 
SOLUTION: In a p-type semiconductor substrate 11, 
current control elements 26, 42 at the power source and 
ground which have a bidirectional thyristor structure are 
formed. When EDS is applied to an output pad 53, and ^«^-«^« 
the output pad 53 is connected to a ground Vss 
according to the working condition of inner elements 49, 
50, SCR structures 24, 25 of the current control 
elements 26 turn on in a terminal T1-T2 direction and 

terminal T2-T1 direction respectively, according to the voltage polarity of ESD to protect inner 
elements 49. When the output pad 53 is connected to the power source Vdd, SCR structures 
40, 41 of the current control elements 42 turn on in the terminal T1-T2 direction and the 
terminal T2-T1 direction respectively to protect the inner elements 50. 
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